The effect of different 3' untranslated regions on the accumulation and stability of transcripts of a gfp transgene in chloroplasts of transplastomic tobacco.
The 3' untranslated region (3' UTR) of transcripts is a major determinant of transcript stability in plastids and plays an important role in regulating gene expression. In order to compare the effect of different 3' UTRs on transgene expression in tobacco chloroplasts, the 3' UTRs from the tobacco chloroplast rbcL, psbA, petD and rpoA genes and the terminator region of the Escherichia coli rrnB operon were inserted downstream of the gfp reporter gene under the control of the psbA promoter, and the constructs were introduced into the plastid genome by particle bombardment. RNA-gel blot analysis of homoplasmic transplastomic plants identified gfp transcripts of ~1.0 and ~1.4 kb from all constructs and showed that plants expressing gfp with the rrnB terminator contained 4 times more gfp transcripts than plants expressing gfp with the rbcL and rpoA 3' UTRs. The amounts of transcripts accumulated roughly correlated with the half-life of the transcripts, determined by RNA-gel blot analysis of transcripts present in leaves treated with actinomycin D to prevent continued transcription of the chimeric gfp genes. Transcripts containing the 3' region of rrnB were most stable, with half-lives of ~43 h, considerably longer than the half-lives of the other ~1.0 kb gfp transcripts (13-26 h). Immunoblot analysis with antibodies to GFP indicated that all plants contained about the same amount of GFP (~0.2% total soluble protein), suggesting either that translation was limited by something other than the amount of transcript or that the 3' UTR was affecting translation.